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(54) IMAGE PICKUP DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup device capable of 
positioning accurately and highly precisely an optical system including an optical 
element having a rotation-asymmetric surface shape. 

SOLUTION: This device is provided with an objective optical system including an 
optical element 4 having a rotationally asymmetric surface shape, a brightness 
diaphragm 17 having a rotation-asymmetric opening shape, a solid image picl<up 
element 8, and holding means 1, 5 for holding them. Positioning means 
(nonclrcular part) 4a, la, lb, 5a in a rotational direction with respect to an optical 
axis are provided in the solid image pickup element 8 and the holding means 1 , 



5, and the diaphragm 17 is vapor-deposited on a surface of the optical element 



4. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] a revolution - the optical system containing at least one optical 
element which has the shape of unsymmetrical surface type, and a revolution - 
the image pick-up equipment characterized by for the hand of cut to the optical 
axis of brightness drawing to have carried out location appearance to said 
optical element, and to establish a means in the image pick-up equipment which 
has a maintenance means hold brightness drawing which has an unsymmetrical 
opening configuration, a solid state image pickup device, and said optical 
element, brightness drawing and a solid state image pickup device, respectively. 
[Claim 2] The shaft which is parallel to the direction (a monitor's horizontal 
direction) of a horizontal (scan) of the pixel array of a solid state image pickup 
device, and intersects [ X / a multiplier and ] Z perpendicularly with said Z-axis in 
the optical axis of optical system, and A, It is image pick-up equipment according 
to claim 1 which has the shape of surface type expressed on the 



three-dimension curved surface with which said optical element fills Z=A 
(X3+Y3) when the shaft which is parallel to the vertical (it intersects 
perpendicularly with scanning direction) direction (perpendicular direction on a 
monitor) of the pixel array of a solid state image pickup device, and intersects 
perpendicularly with said Z-axis is set as Y. 

[Claim 3] Said optical element and/or brightness drawing are image pick-up 
equipment according to claim 1 to which it has the appearance containing an 
un-circular part, and revolution positioning to said solid state image pickup 
device is performed by this un-circular part. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] this invention -- a revolution ~ the object optical system 
containing at least one optical element which has the shape of unsymmetrical 
surface type, and a revolution ~ it is related with the image pick-up equipment 
which has brightness drawing which has an unsymmetrical opening 



configuration, and a solid state image pickup device. 
[0002] 

[Description of the Prior Art] The electronic endoscope which enabled it to 
observe by making solid state image pickup devices, such as CCD, build in the 
long and slender insertion point of an endoscope, transmitting to the image 
processing system which Installed the electrical signal which is made to carry out 
image formation of the observation image of the part for observation with an 
objective lens on the image pick-up side of a solid state image pickup device, 
and is acquired in the exterior of an endoscope through the signal cable, 
changing into a picture signal, and displaying the image of the part for 
observation on a monitor in recent years is used widely. 
[0003] Moreover, the objective lens used for carrying out image formation on a 
solid state image pickup device has also diversified the observation image, and 
the objective lens which has the shape of complicated surface type may be 
incorporated, for example, PCT/US it is indicated to 96/01514 etc. - as - a 
revolution - the spatial frequency characteristics of optical system are changed 
using an unsymmetrical optical element, and the technique to which the depth of 
field of optical system were expanded is proposed, the case of this technique ~ a 
revolution - an unsymmetrical optical element - a revolution - unsymmetrical - 
fading (revolution unsymmetrical aberration) - since it generates, electric signal 



processing amends this dotage and it has the description that cross to the depth 
of field range larger than the case where the usual lens system is used as a 
result for whether your being Haruka, and a high-definition image is obtained. 
[Problem(s) to be Solved by the Invention] 

[0004] By the way, since it constitutes as a premise that an optical image is in a 
certain specific condition, when an optical image will be In the condition of 
differing from the thing of a schedule, as for the signal-processing system used 
for this object, amendment loses its effect, and it usually has the trouble that 
image quality will deteriorate greatly, moreover ~ this kind of image pick-up 
equipment ~ a revolution ~ since the optical element which has the shape of 
unsymmetrical surface type is used, unlike the case where the usual lens 
symmetrical with a revolution is used, positioning of the high degree of accuracy 
of an optical element and exact positioning of a hand of cut are needed. 
[0005] the place which this invention is made In view of such a trouble that the 
conventional technique has, and is made into the object ~ a revolution ~ it is in 
offering the image pick-up equipment in which the accuracy of the optical system 
containing the optical element which has the shape of unsymmetrical surface 
type and positioning of high degree of accuracy are possible. 
[0006] 

[Means for Solving the Problem] image pick-up equipment according to this 



invention in order to attain tine above-mentioned object ~ a revolution ~ tine 
optical system containing at least one optical element which has the shape of 
unsymmetrlcal surface type, and a revolution - in the image pick-up equipment 
which has a maintenance means hold brightness drawing which has an 
unsymmetrlcal opening configuration, a solid state image pickup device, and 
said optical element, brightness drawing and a solid state image pickup device, 
respectively, it is characterized by for the hand of cut to the optical axis of 
brightness drawing to have carried out location appearance to said optical 
element, and to establish a means. 

[0007] The shaft which according to this invention is parallel to the direction (a 
monitor's horizontal direction) of a horizontal (scan) of the pixel array of a solid 
state image pickup device, and intersects [ X / a multiplier and ] Z 
perpendicularly with said Z-axis in the optical axis of optical system, and A, 
When the shaft which is parallel to the vertical (it intersects perpendicularly with 
scanning direction) direction (perpendicular direction on a monitor) of the pixel 
array of a solid state Image pickup device, and intersects perpendicularly with 
said Z-axis is set as Y, said optical element has the shape of surface type 
expressed on the three-dimension curved surface with which Z=A (X3+Y3) is 
filled. 

[0008] Moreover, according to this invention, said optical element and/or 



brightness drawing liave tine appearance containing an un-circular part, and 
revolution positioning to said solid state image pickup device is performed by this 
un-circular part. 
[0009] 

[Embodiment of the Invention] Hereafter, it explains based on the example 
illustrating the gestalt of operation of this Invention. 

the revolution by which the sectional view showing the whole 1st example 
configuration of the image pick-up equipment which example 1 drawing 1 
requires for this invention (for endoscopes), and drawing 2 (a) are used for the 
image pick-up equipment of drawing 1 ~ the revolution which showed the front 
view of the optical element which has the shape of unsymmetrical surface type, 
and drawing 2 (b) in the perspective view, and showed drawing 3 (a) to drawing 
2 ~ the perspective view and drawing 4 of the front view of the modification of 
the optical element which has the shape of unsymmetrical surface type, and 
drawing 3 (b) are the A-A line sectional views of drawing 1 . The concave lens 
with which one was held among drawing at the lens maintenance frame, and 2 
was held at the lens maintenance frame 1 , the convex lens with which 3 was 
held at the lens maintenance frame 1, and the revolution by which adhesion 
maintenance of 4 was carried out at the lens maintenance frame 1 ~ it has the 
shape of unsymmetrical surface type ~ an optical element (It is hereafter called a 



revolution unsymmetrical optical element), the CCD maintenance frame with 
which 5 was attached in the lens maintenance frame 1 , The convex lens with 
which adhesion Immobilization of 6 was carried out at the CCD maintenance 
frame 5, the cover glass with which adhesion immobilization of 7 was carried out 
at the CCD maintenance frame 5, Solid state image pickup devices, such as 
CCD by which adhesion immobilization of 8 is carried out in the condition of 
having made the convex lens 6 and the optical center in agreement at cover 
glass 7, and bump junction of the flexible lead 9 is carried out at the edge of the 
field by the side of an image pick-up side, The flare diaphragm attached in the 
CCD maintenance frame 5 by 10 so that an opening core might be in agreement 
with the optical center of a convex lens 6, The circuit board by which 1 1 is held in 
the field of an opposite hand through the electronic parts (transistor) 12 by which 
adhesion Immobilization was carried out with electric Insulation adhesives with 
the image pick-up side of a solid state image pickup device 8, and each free end 
of the flexible lead 9 is soldered to the both-sides side, The shielding case with 
which, as for 13, the CCD maintenance frame 5 was attached, the cable holder 
in which 14 blockades the opening edge of a shielding case 13, 15 is the signal 
cable bundle which two or more signal cables connected to two or more 
connection terminal 11a by which connection immobilization was carried out, 
respectively, and 16 bundled two or more signal cables 15 to the circuit board 11, 



and was inserted in it at the cable holder 14. 

[0010] the revolution generated in the revolution unsymmetrical optical element 
4 although adhesion immobilization of a convex lens 6, cover glass 7, and the 
solid state image pickup device 8 of each other is carried out by the optical 
adhesives of ultraviolet curing and a heat-curing concomitant use mold in the 
condition of having made the optical center of a flare diaphragm 10 or a solid 
state image pickup device 8 in agreement with the optical axis of a convex lens 6 
~ when unsymmetrical aberration is large, eccentricity of the optical center of a 
flare diaphragm 10 or a solid state image pickup device 8 may be carried out to 
an optical axis, and it may be established. With the side in which the electronic 
parts 12 of the circuit board 11 are formed, although not illustrated, connection 
immobilization of the electronic parts, such as a chip capacitor and a chip 
resistor, is carried out with high-melting cream solder in the field of an opposite 
hand. The polyimide tape is stuck on the flexible lead 9 for electric insulation, the 
space formed by the CCD maintenance frame 5, the shielding case 13, and the 
cable holder 14 is filled up with adhesives, and these component parts are fixed 
in one. 

[001 1] The configuration of the front face (field by the side of a convex lens 3) of 
the revolution unsymmetrical optical element 4 is a three-dimension curved 
surface with which Z=A (X3+Y3) is filled, when the optical-axis core of the object 



optical system containing a concave lens 2 and convex lenses 3 and 6 is made 
into the zero of the X-axis and a Y-axis. The Z-axis, the X-axis, and a Y-axis lie 
at right angles mutually, the optical axis of object optical system and A are a 
multiplier, and the X-axis of the Z-axis is [ the direction (a monitor's horizontal 
direction) of a horizontal (scan) of the pixel array of a solid state image pickup 
device 8, parallel and a Y-axis ] in this case, parallel to the vertical (it intersects 
perpendicularly with scanning direction) direction (perpendicular direction on a 
monitor) of the pixel array of a solid state image pickup device 8. As shown in 
drawing 2 , the brightness drawing 17 which has square opening 17a is formed 
in this front face by vacuum evaporationo, and the flux of light which has 
penetrated and carried out incidence of a concave lens 2 and the convex lens 3 
is extracted to predetermined magnitude. 

[0012] The rear face (field by the side of a convex lens 6) of the revolution 
unsymmetrical optical element 4 is a flat surface, and adhesion immobilization of 
the periphery section is carried out at the lens maintenance frame 1 in the 
condition of it having been attached to the striking portion prepared in the lens 
maintenance frame 1, and having been guessed and positioned. Moreover, 
un-circular section 4a is prepared in a part of periphery of the revolution 
unsymmetrical optical element 4, and positioning of the hand of cut of the 
revolution unsymmetrical optical element 4 is performed by engaging with 



un-circular section 1a (referring to drawing 4 ) by wfiicln this un-circular section 
4a was fornned in tine inner sl<ln of the lens maintenance frame 1 corresponding 
to this. In this example, the un-circular section is formed by making flat the part 
which the periphery section of a circular lens counters. Therefore, positioning of 
high degree of accuracy uses the revolution unsymmetrlcal optical element 4 
also as the hand of cut centering on an optical axis to the lens maintenance 
frame 1 . In the example shown in drawing 2 , although un-circular section 4a is 
prepared only in one place of the revolution unsymmetrlcal optical element 4, it 
may be prepared in two places which counter as shown in drawing 3 , and the 
number is not limited. In this case, it is not necessary to say that un-circular 
section 1a is prepared in two places also corresponding to the lens maintenance 
frame 1. Although not illustrated, the un-circular section is similarly prepared in 
the lens maintenance frame 1 and the CCD maintenance frame 5, respectively, 
and the hand of cut is positioned by making un-circular section 1 b of the lens 
maintenance frame 1, and un-circular section 5a of the CCD maintenance frame 
5 engaged. That is, the revolution unsymmetrical optical element 4 and a solid 
state image pickup device 8 will be positioned by high degree of accuracy in the 
hand of cut centering on an optical axis. In the case of the configuration with 
which the shape of surface type of the revolution unsymmetrical optical element 
4 fills Z=A (X3+Y3) by the above So that it may become parallel [ the X-axis / the 



direction (horizontal direction on a monitor) of a liorizontal (scan) of ihe pixel 
array of a solid state image pickup device 8, parallel, and a Y-axis ] to the vertical 
(it intersects perpendicularly with scanning direction) direction (perpendicular 
direction on a monitor) of the pixel array of a solid state image pickup device 8 It 
becomes possible to position to high degree of accuracy in the hand of cut 
centering on an optical axis (Z-axis). 

[0013] Here, the manufacture approach of the revolution unsymmetrical optical 
element 4 is explained. Although this revolution unsymmetrical optical element 4 
is formed with a mould or a press, as shown in drawing 2 , in that formation 
process, alignment mark (reference mark) 4b is prepared in the part on the front 
face of a component which the flux of light does not pass optically. For example, 
although not illustrated, the mold of alignment mark 4b is engraved in the press 
die with the shape of surface type of a component, and alignment mark 4b is 
driven into forming the shape of surface type of a component at a press process, 
and coincidence. At least two alignment mark 4b is prepared as shown in 
drawing 2 and 3, for example, it is carrying out the cross-joint mold. Next, 
patterning of the opening 17a of the brightness drawing 17 formed of vacuum 
evaporationo on the basis of this alignment mark 4b is carried out. although the 
configuration of opening 17a was made into the square in the example ~ a 
rectangle and an octagon ~ circular - in addition to this, it is good anyway. 



Moreover, the core of the revolution unsymmetrical optical element 4 and the 
core of opening 17a may be ******** carried out. Un-circular section 4a is 
similarly processed on the basis of alignment mark 4b. 
[0014] thus, a revolution - since alignment mark 4b is engraved at the time of 
manufacture even if it is an unsymmetrical optical element, it is possible to be 
able to distinguish the directivity of a component easily in degree process, and to 
form optical drawing with high degree of accuracy on the front face of a 
component by vacuum evaporation© on the basis of this alignment mark 4b. 
Since processing processing is carried out after the un-circular section of a 
component appearance is also positioned with high degree of accuracy on the 
basis of alignment mark 4b, it becomes possible to manufacture this light source 
study component with a high precision, and highly precise positioning and the 
maintenance of a component of within the limit [ lens ] are easy. Moreover, since 
alignment mark 4b is engraved on the part which a beam of light does not pass, 
any effect is not done optically. 

[0015] by the way - the image pick-up equipment by this invention ~ the 
revolution unsymmetrical optical element 4 ~ a revolution ~ unsymmetrical ~ 
fading (revolution unsymmetrical aberration) ~ since It has generated ~ the 
usual focus appearance ~ carrying out ~ it cannot do. photographic subjects, 
such as a chart, are put on a predetermined location, usual carries out focus 



appearance (adjustment of the direction of an optical axis (Z direction)), 
observing tine image by the monitor, the direction of an optical axis of the lens 
maintenance frame 1 and the CCD maintenance frame 5 is adjusted so that a 
focus may suit, and he is trying to fix both in an activity however - this example 

- the revolution unsymmetrlcal optical element 4 - a revolution - unsymmetrical 

- fading (revolution unsymmetrlcal aberration) - since It has generated - the 
above usual focus appearance - carrying out - It cannot do. therefore, signal 
processing electric In the case of this example - using together - a revolution - 
unsymmetrlcal - fading (revolution unsymmetrical aberration) - It is made to 
work by a **** carrying out focus appearance, observing the amended Image by 
the monitor. 

[0016] Moreover, leave a degree of freedom (ASOBI) to un-clrcular section 1b 
(refer to drawing 4 ) formed In the peripheral face of the lens maintenance frame 
1 , and un-clrcular section 5a (refer to drawing 1 ) formed corresponding to the 
inner skin of the CCD maintenance frame 5, and it is made to put on it. the 
above-mentioned signal processing was used together ~ focus appearance is 
carried out, and in the case of an activity, the hand of cut of the lens 
maintenance frame 1 and the CCD maintenance frame 5 is adjusted, and you 
may make it fix to it in this case, since it can work simultaneously by optical 
system's carrying out focus appearance and the hand of cut of the revolution 



unsymmetrical optical element 4 carrying out location appearance to an activity, 
it is convenient. Moreover, since it adjusts based on an image, the amount of 
gaps between the aberration currently assumed by signal processing and the 
aberration generated in actual optical system can be made into min. Therefore, 
while being able to raise image quality, it becomes possible to also raise the 
yield in a manufacture phase. 

[0017] thus - according to this example - a revolution, even if it uses the optical 
element which has the shape of unsymmetrical surface type since the hand of 
cut to the optical axis like the un-circular section corresponding to the lens 
maintenance frame holding this optical element and this optical element carried 
out location appearance and the means was established this optical element - 
high degree of accuracy - it can position - moreover, a revolution ~ since 
brightness drawing which has an unsymmetrical opening configuration is also 
vapor-deposited by the front face of this optical element, it is similarly positioned 
with high degree of accuracy, and sufficient optical-character ability can be 
realized. 

[0018] The front view of a different revolution unsymmetrical [ that the sectional 
view showing the whole 2nd example configuration of the image pick-up 
equipment which example 2 drawing 5 requires for this invention (for 
endoscopes), the appearance perspective view of the image pick-up equipment 



which showed drawing 6 to drawing 5 , the perspective view of the revolution 
unsymmetrical optical element used for the image pick-up equipment which 
showed drawing 7 to drawing 5 , and drawing 8 were shown in the B-B line 
sectional view of drawing 5 , and drawing 9 (a) be shown in drawing 7 ] optical 
element, and drawing 9 (b) are the C-C line sectional views of drawing 9 (a). The 
same sign is used for the same member and the same part on having been 
shown in the 1st example, and parenchyma among drawing, and explanation is 
omitted. As for this example, the structure of the revolution unsymmetrical optical 
element 4 and the installation structure to the lens maintenance frame 1 of this 
component 4 differ from the 1st example, namely, in the front face (field by the 
side of a convex lens 3) of the revolution unsymmetrical optical element 4 
Annular flat-surface section 4c by which un-circular section (key way of direction 
of optical axis) 4a and alignment mark 4b were drilled in a part of circular 
appearance as clearly shown by drawing 7 , 4d of the same three-dimension 
curved-surface sections as the 1st example which projected more slightly than 
this flat-surface section 4c is formed, and the brightness drawing 17 which has 
opening 17a is formed by vacuum evaporationo on 4d of this three-dimension 
curved-surface section. In this case, 4d of three-dimension curved-surface 
sections is formed in the location dented rather than flat-surface section 4c as 
shown in drawing 9 , and you may make it vapor-deposit the brightness drawing 



17. 

[0019] The rear face (field by the side of a convex lens 6) of the revolution 
unsymmetrical optical element 4 is a flat surface, and this connponent 4 is fixed 
by pasting up the periphery section on the lens maintenance frame 1, where 
flat-surface section 4c is dashed and positioned to the striking portion in which it 
was prepared by the lens maintenance frame 1 , as shown in drawing 5 . In this 
example, positioning of the hand of cut of the revolution unsymmetrical optical 
element 4 is performed by fitting in a key 18 common to un-circular section 4a 
and the un-circular sections (key way) 1c and 5b formed in the lens maintenance 
frame 1 and the CCD maintenance frame 5 corresponding to this. Thereby, the 
revolution unsymmetrical optical element 4 may be positioned with high degree 
of accuracy to the lens maintenance frame 1 and the CCD maintenance frame 5 
also in the surrounding hand of cut of an optical axis. 

[0020] In this example, although every one all were formed in the lens 
maintenance frame 1, the revolution unsymmetrical optical element 4, and the 
CCD maintenance frame 5 as a concave mold groove, respectively, the 
un-circular sections 1c, 4a, and 5b These may be prepared in two or more 
places, and it is formed in one place or two or more places as V mold groove 
(refer to drawing 9 (a)) or a U mold groove, and you may make it a cross-section 
configuration use what was formed in the V type or U mold corresponding to this 



also as for a key 18. Furthermore, a convex type is formed instead of a concave 
mold groove, and this convex type may be made to engage with key way 1c. 
Moreover, the brightness drawing 17 may be constituted by joining plate-like 
brightness drawing 17' which has opening 17a' made by flat-surface section 4c 
for example, with the phosphor bronze plate etc. as shown in drawing 9 , 
although formed of vacuum evaporationo on 4d of three-dimension curved 
surfaces. In this case, if un-circular section 4a, such as a convex type, V mold 
groove, or U mold groove, is prepared and placed after joining brightness 
drawing 17' to the revolution unsymmetrical optical element 4 and unifying, 
positioning of a hand of cut is possible similarly. In addition, each side of opening 
17a of the brightness drawing 17 and 17' and 17a' is parallel to the X-axis and a 
Y-axis respectively, and the core is in agreement with an optical axis. In addition, 
since the operation effectiveness of this example is the same as that of them of 
the 1st example, explanation Is omitted. 

[0021] As explained above, the image pick-up equipment of this invention has 
the following description other than the description indicated to the claim. 
(1) the image pick-up equipment according to claim 1 currently formed in said 
optical element on the basis of said alignment mark in which location 
appearance was carried out and the means was formed on the front face of said 
optical element. 



[0022] (2) Said brightness drawing is image pick-up equipment according to 
claim 1 vapor-deposited by tlie front face of said optical element. 
[0023] (3) It is image pick-up equipment according to claim 1 which said 
brightness drawing is attached to the predetermined location on said front face 
of an optical element which has the un-circular section in one, and is held at said 
maintenance frame when said optical element makes said un-circular section 
engage with the un-circular section formed corresponding to said maintenance 
frame. 

[0024] (4) The opening configuration of said brightness drawing Is image pick-up 
equipment according to claim 1 which is a rectangle or a square. 
[0025] (5) Image pick-up equipment according to claim 1 which was made to 
perform while using the image processing together for positioning with the object 
optical system containing said optical element, and said solid state image pickup 
device and observing the picture signal from said solid state Image pickup 
device by the television monitor. 

[0026] (6) a revolution ~ the approach characterized by engraving a reference 
mark in the approach of manufacturing the optical element which has the shape 
of unsymmetrical surface type at the same time it forms the shape of said 
surface type, and performing post-processing processing of said optical element 
based on this reference mark. 



[0027] (7) The shaft which is parallel to the direction (a monitor's horizontal 
direction) of a horizontal (scan) of the pixel array of said solid state image pickup 
device, and intersects [ X / a multiplier and ] Z perpendicularly with said Z-axis in 
the optical axis of said object optical system, and A, It is the manufacture 
approach of the optical element according to claim 1 which is the 
three-dimension curved surface with which the shape of surface type of said 
optical element fills Z=A (X3+Y3) when the shaft which is parallel to the vertical 
(it intersects perpendicularly with scanning direction) direction (perpendicular 
direction on a monitor) of the pixel array of said solid state image pickup device, 
and intersects perpendicularly with said Z-axis is set as Y. 
[0028] 

[Effect of the Invention] according to [ like / **** ] this invention ~ irrespective of 
an easy configuration ~ a revolution ~ highly precise positioning of the object 
optical system containing the optical element which has the shape of 
unsymmetrical surface type is possible, and the image pick-up equipment which 
can be brought into the large depth of field range, and can obtain a 
high-definition image can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the whole 1st example configuration 
of the image pick-up equipment concerning this invention. 
[Drawing 2] the revolution for which (a) is used in the 1st example - the front 
view of the optical element which has the shape of unsymmetrical surface type, 
and (b) are the perspective view. 

[Drawing 3] The front view of the modification of the optical element which 

showed (a) to drawing 2 , and (b) are the perspective view. 

[Drawing 4] It is the sectional view which meets the A-A line of drawing 1 . 

[Drawing 5] It is the sectional view showing the whole 2nd example configuration 

of the image pick-up equipment concerning this invention. 

[Drawing 6] It is the appearance perspective view of the image pick-up 

equipment shown in drawing 5 . 

[Drawing 7] the revolution used for the 2nd example ~ it is the perspective view 
of an optical element which has the shape of unsymmetrical surface type. 
[Drawing 8] It is the sectional view which meets the B-B line of drawing 5 . 
[Drawing 9] a different revolution from (a) having been shown in drawing 7 ~ the 
front view of the optical element which has the shape of unsymmetrical surface 



type, and (b) are sectional views which meet the C-C line of (a). 
[Description of Notations] 

1 Lens IVIaintenance Frame 
1a Un-circular section 

1b Un-circular section 
1c Un-circular section 

2 Concave Lens 

3 Six Convex lens 

4 Revolution ~ Optical Element Which Has the Shape of Unsymmetrical Surface 
Type 

4a Un-circular section 

4b Alignment mark 

4c Flat-surface section 

4cl Three-dimension curved-surface section 

5 CCD Maintenance Frame 
5a Un-circular section 

5b Un-circular section 

7 Cover Glass 

8 Solid State Image Pickup Device 

9 Flexible Lead 



10 Flare Diaphragm 

1 1 Circuit Board 

11a Connection terminal 

12 Electronic Parts 

13 Shielding Case 

14 Cable Holder 

15 Signal Cable 

16 Signal Cable Bundle 

17 17' Brightness drawing 
17a, 17a' Opening 

18 Key 



